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1
SYSTEM AND METHOD FOR EMERGENCY
REPORTING

FIELD OF THE INVENTION

The field of the invention relates to emergency reporting
systems and providing backup communication channels in
such systems.

BACKGROUND

Various types of emergencies or other types of occasions
that require some type of assistance may occur when operat-
ing a motor vehicle. For example, the vehicle may be involved
in an accident, the vehicle may run out of gas, a mechanical
breakdown may occur, or the driver may become lost or
otherwise disoriented to mention just a few examples. In such
situations, it becomes desirable to summon assistance from
the authorities, a family member, or some business (e.g., a
towing service), to name a few examples.

Cellular telephone or other types of wireless devices have
been used where the driver can make a call and summon the
appropriate assistance. Unfortunately, with these types of
approaches, the ability of the driver to make the call or contact
is presumed. In other words, if the driver becomes disabled,
injured, or is otherwise unable to make the call, no assistance
can be obtained. In addition, there may be areas where cellu-
lar communication coverage is inadequate or non-existent
thereby making it impossible to request assistance by that
method. Other communication methods may exhibit similar
location-sensitive impairments.

In other previous approaches, an emergency communica-
tion system is integrated with the car. In these approaches, if
a sensor detects that the car has become involved in an acci-
dent or is otherwise in need of assistance, then the system
automatically contacts a call center. Once the call center has
been contacted, personnel at the call center can request emer-
gency assistance and dispatch this assistance to the vehicle.

Unfortunately, these previous call center emergency assis-
tance approaches suffer from several disadvantages. For
example, the emergency system may utilize a particular com-
munication technology, which may become unusable at the
location where the assistance is needed. In these situations,
the emergency system is unable to communicate with the call
center and the emergency assistance is never sent. This causes
user inconvenience at a minimum and can also risk the life
and/or safety of the user in many circumstances.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 comprises a block diagram of an emergency assis-
tance system according to various embodiments of the
present invention;

FIG. 2 comprises a call flow diagram of the operation of an
emergency assistance system according to various embodi-
ments of the present invention; and

FIG. 3 comprises a flow chart of the operation of an emer-
gency assistance system according to various embodiments
of the present invention.

Skilled artisans will appreciate that elements in the figures
are illustrated for simplicity and clarity and have not neces-
sarily been drawn to scale. For example, the dimensions and/
or relative positioning of some of the elements in the figures
may be exaggerated relative to other elements to help to
improve understanding of various embodiments of the
present invention. Also, common but well-understood ele-
ments that are useful or necessary in a commercially feasible
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2

embodiment are often not depicted in order to facilitate a less
obstructed view of these various embodiments of the present
invention. It will further be appreciated that certain actions
and/or steps may be described or depicted in a particular order
of occurrence while those skilled in the art will understand
that such specificity with respect to sequence is not actually
required. It will also be understood that the terms and expres-
sions used herein have the ordinary meaning as is accorded to
such terms and expressions with respect to their correspond-
ing respective areas of inquiry and study except where spe-
cific meanings have otherwise been set forth herein.

DETAILED DESCRIPTION

Approaches for obtaining emergency assistance, for
example, for a user that is present in, and operating, a vehicle
are provided. These approaches allow emergency assistance
to be obtained for the user when the standard communication
environment of the vehicle is unavailable, but non-standard
(for this vehicle) communication channels are available.
These approaches are self-configurable and act to automati-
cally configure a transmitter associated with the user to an
appropriate communicate channel in order to obtain appro-
priate emergency assistance. In addition, these approaches
are easy to use and increase the ability of the user to obtain
emergency assistance in a wider array of communication
environments.

In many ofthese embodiments, a determination is made as
to whether a first communication channel is communicatively
coupled to a communication network, for example, a com-
munication network linked to an emergency call or safety
center. The first communication channel is configured to pref-
erentially transmit emergency messages to the communica-
tion network, for instance, over the communication network
to the emergency call center. When the first commercial chan-
nel is not communicatively coupled to the communication
network, a second communication channel and at least one
configuration parameter that is used to configure the second
communication channel are determined. The second commu-
nication channel is configured with the determined parameter
and the secondary communication channel is coupled to the
same (or a different) communication network. An emergency
message is then transmitted over the configured second com-
munication channel over the same or different communica-
tion network, for example, to an emergency call center. Once
the message is received at the emergency call center, appro-
priate assistance may be sent to a user that has sent the
message.

In some examples, a receiver is configured to receive the
parameter from a source. The source may include a number of
different sources that are themselves different types of com-
munication channels. For example, the source may be a tele-
vision communication channel, a radio communication chan-
nel, or a cellular communication channel. Other examples of
sources are possible.

In other examples, the second communication channel may
be selected from amongst a plurality of second communica-
tion channels according to predetermined criteria. In some
approaches, the predetermined criteria utilize an automatic
selection process while in other approaches the predeter-
mined criteria utilize a dynamic selection process. For
example, the identity of the second channel may be stored in
amemory location and automatically retrieved when needed.
In an example of a dynamic process, different input condi-
tions (e.g., signal strength, location) may be used to deter-
mine the identity of the second communication channel.



US 9,154,636 B2

3

In still other examples, the second communication channel
may be determined by automatically determining a source of
the parameters. An attempt may be made to obtain the param-
eters from the source and when the parameters can not be
obtained from the source, a second source may be determined
from amongst a plurality of possible second sources. For
example, if a first radio channel is first used to obtain the
parameters, but the first radio channel is unavailable (e.g., due
to interference), a second radio channel may be used to obtain
the parameters. The order of selection may be specified in a
list that is stored in any appropriate data structure in any
appropriate memory device.

Thus, approaches for obtaining emergency assistance, for
example, for a user operating a vehicle are provided. These
approaches allow emergency assistance to be obtained
regardless of the communication environment of the vehicle.
The approaches described herein are self-configurable and
automatically configure a transmitter to an appropriate com-
municate channel to use in order to obtain emergency assis-
tance. In addition, these approaches are easy to use and
increase the ability of the user to obtain emergency assistance
regardless of the communication environment.

The approaches described herein are described with
respect to vehicles and, more specifically, to users obtaining
assistance from these vehicles (e.g., cars, trucks, and the like).
However, it will be appreciated that these approaches are also
applicable for other environments besides vehicles such as
aircraft, ships, homes, businesses, or any other location where
a user could need or potentially need assistance. In addition,
although the examples described herein are described with
respect to obtaining emergency assistance, it will be appreci-
ated that these approaches are applicable to obtaining any
type of assistance such as instructions or the like (e.g., oper-
ating instructions for a vehicle or appliance), when an emer-
gency does not exist.

Turning now to the figures and referring now to FIG. 1, one
example of a safety apparatus and its use in a safety system is
described. A safety apparatus 102 includes a communication
interface 104, a controller 114, and a database 116.

The communication interface 104 includes a transmitter
106 and a receiver 108. The communication interface 104 is
coupled to the controller 114 via program lines 110 and lines
112. The transmitter 106 is any type of transmitting commu-
nication device. In this regard, the transmitter 106 is config-
urable to transmit messages or signals over one or more
communication channels according to different transmission
parameters. For example, the transmitter 106 may be config-
urable to transmit over a variety of cellular phone communi-
cation channels at different frequencies.

The receiver 108 is any type of communication device that
can receive various types of communication signals. In this
regard, the receiver 108 is configurable to receive communi-
cations over one or more communication channels according
to different parameters. For example, the receiver 108 may be
configurable to receive communications over a variety of
cellular phone communication channels at different frequen-
cies.

In one approach, the transmitter 106 and receiver 108 oper-
ate using different types of communication channels. For
example, the receiver 108 may receive communications over
a television communication channel while the transmitter 106
transmits communications via a cellular communication
channel. In another approach, the transmitter 106 and the
receiver 108 operate using the same type of communication
channels, but according to different parameters. For instance,
the receiver 108 receives communications over a first cellular
communication channel at a first frequency while the trans-
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mitter 106 transmits communications over a second cellular
communication channel according to a second frequency. In
still another approach, the transmitter 106 and receiver 108
may operate over the same type of communication channel
and/or according to the same parameters (e.g., at the same
frequency).

The database 116 is coupled to the controller 114. The
database 116 may be any type of memory device. For
example, the database 116 may be a random access memory
(RAM), read only memory (ROM) just to name a few
examples.

A user interface 124 is coupled to the controller 114 of the
safety apparatus 102. The user interface 124 includes a panic
button 126, a microphone 128, and a keypad 130. Any com-
bination of these elements may be used on the interface 124
and other examples of input devices are possible. The user
interface 124 includes any combination of computer hard-
ware and/or software to accept inputs from these elements
and communicate with the controller 114.

The panic button 126 allows a user to indicate an emer-
gency in one action (e.g., one push of the button). By pushing
this button, the user desires to summon assistance immedi-
ately. The microphone 128 allows a user to enter voice com-
mands. For example, the user can summon assistance when
their hands are occupied when operating the vehicle by using
the microphone 128. The keypad 130 allows the user to enter
textual information. For example, the user can type amessage
on the keypad 130 (e.g., requesting assistance and/or includ-
ing other types of information) that is to be sent to an emer-
gency assistance center.

A Global Positioning Satellite (GPS) system component
provides a location determination signal 122 to the controller
114. The location determination signal 122 indicates infor-
mation that represents the position of the safety device 102
and/or the vehicle or other element where the safety apparatus
102 is located. Alternatively, other types of components may
supply location information to the controller 114. For
instance, a wheel pulse generation device may provide infor-
mation indicative of vehicle location, movement, and/or
vehicle direction.

An existing safety system 132 is coupled to the controller
114 via a connection status line 118. The connection status
line 118 indicates whether the existing safety system is pres-
ently connected to an external safety center 136 via a primary
communication channel 134. This safety system may be a
commercially available OnStar system, to give one example.

The external safety center 136 may be a manual, auto-
mated, or combination of a manual or an automated center
that responds to emergency messages received. For example,
when received personnel at the external safety center 136 may
dispatch emergency personnel to the location of the vehicle
where the existing safety system 132 (and the user) is located.

The communication interface 104 communicates with the
external safety center 136 via a secondary communication
channel 138. As described elsewhere herein, the secondary
communication channel 138 is utilized when the primary
communication channel 134 is unavailable.

The communication interface 104 communicates with an
external parameter source 142 via a channel 140 to receive
parameters. The parameters so received may be used to allow
the communication interface 104 to configure the secondary
communication channel 138 and communicate with the
external safety center 136.

In one example of the operation of the system of FIG. 1, a
determination is made as to whether the primary communi-
cation channel 134 is communicatively coupled to the exist-
ing safety system 132, some other communication network,
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or some device coupled to a communication network. The
primary communication channel 134 is configured to prefer-
entially transmit emergency messages to the existing safety
center 136. When the primary communication channel 134 is
not communicatively coupled to the external safety center
136, a secondary communication channel 138 and at least one
configuration parameter to configure the secondary commu-
nication channel 138 are determined. The secondary commu-
nication channel 138 is configured with the determined
parameters. An emergency message is transmitted over the
now-configured secondary communication channel 138.

In some examples, the receiver 108 is configured to receive
the parameters from the external parameter source 142. The
external parameter source 142 may be a communication
channel, communication device, or combination of commu-
nication channels and communication devices. For example,
the external parameter source 142 may be a television com-
munication channel, a radio communication channel, or a
cellular communication channel. Other examples of external
parameter sources are possible.

In other examples of the operation of the system of FIG. 1,
the secondary communication channel 138 may be selected
from amongst a plurality of secondary channels according to
predetermined criteria. In some approaches the predeter-
mined criteria are chosen from an automatic selection process
while in other approaches the predetermined criteria are
selected from a dynamic selection process.

In still other examples, the secondary communication
channel 138 may be determined by automatically determin-
ing a source of the parameters. The parameters may be
obtained from the source and when the parameters can not be
obtained from the source, a second source is determined and
chosen from amongst a plurality of potential second sources.

Referring now to FI1G. 2, one example of the operation of an
emergency reporting system is described. In this example, a
safety apparatus may be positioned at a vehicle or some other
location (e.g., a ship, aircraft, or at a home). The safety appa-
ratus communicates with an external safety center via a pri-
mary communication channel and, under some circum-
stances, via a secondary communication channel and utilizes
a transmitter and receiver to perform these functions.

At step 202, an activation signal or message is sent from an
existing safety system to a safety apparatus. The activation
signal may, for example, indicate that the existing safety
system is not connected to an external safety center via a
primary communication channel. In another example, the
activation signal indicates that the safety system on a vehicle
has been deployed. Other examples of activation signals are
possible.

At step 204, the safety apparatus determines a source from
which it will attempt to obtain parameters. For example, a
look up table in memory may be used to indicate that the
parameters are to be received from a source via a radio fre-
quency (RF) channel having a particular frequency. In
another example, the look up table may indicate that a tele-
vision channel may be the communication channel from
which the parameters are supplied and the receiver may be
configured to receive these parameters via the television
channel.

At step 206, the safety apparatus is configured to receive
the parameters from the external parameter source. For
example, if an RF channel of a particular frequency is to be
used to receive the parameters, then a receiver at the safety
apparatus may be configured to receive the parameters at that
particular frequency. In another example, if a television chan-
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6

nel is used to obtain the parameters, then the receiver is
configured to receive the parameters via the television chan-
nel.

At step 208, the parameters are sent from the external
parameter source to the safety apparatus via the communica-
tion channel that was configured at step 206. For example, the
configuration parameters may be received according to a RF
channel at the receiver according to a particular frequency.
Some examples of these parameters include frequency,
power, modulation type, data encoding, and data rate. Other
parameters may also be obtained.

Once the parameters are received, at step 210 the safety
apparatus determines the identity of a second communication
channel to make the emergency communication or transmit
the emergency message. The second communication channel
may be the same channel or a different channel than the
channel from which the parameters have been obtained.

At step 212, the second communication channel is config-
ured according to the received parameters to send the mes-
sage to the external safety sensors. More specifically, a trans-
mitter is configured from which the messages are to be sent.
For example, if the parameters obtained include frequency
and modulation scheme, then the transmitter can be config-
ured to transmit according to these parameters.

At step 214, a message is sent via the second communica-
tion channel from the transmitter of the safety apparatus to the
external safety center. The external safety center (and/or per-
sonnel at the external safety center) can perform several
actions when the message is received. For example, receipt of
the message can trigger an alert to personnel at the safety
center and the personnel can initiate aid or assistance to be
sent to the location of the safety apparatus. In another
example, automatic actions can be taken, for example, police
or other emergency authorities can be automatically informed
of' the receipt of the message from the vehicle and aid can be
sent to the location of the safety apparatus. Other examples
are possible.

Referring now to FIG. 3, another example of the operation
of a safety system is described. In this example as with the
example of FIG. 2, a safety apparatus may be positioned at a
vehicle or other locations (e.g., a ship, aircraft, or at home).
The safety apparatus communicates with an external safety
center via a primary communication channel and, under some
circumstances, via a secondary communication channel.

At step 302, an emergency (or other situation indicating a
user may require assistance) is detected at the vehicle. For
example, an airbag may be deployed or a sensor may other-
wise indicate that a vehicle has been involved in a crash. In
still another example, a user may press the panic button of the
vehicle, send an emergency voice message, or enter text to
send in an emergency message via a keypad. Other examples
of emergency detection approaches and indications are pos-
sible.

At step 304, it is determined if a primary communication
channel is available. If the answer is affirmative, at step 306,
the primary communication channel is used to make the com-
munication with the external safety center (or some other
entity).

If the answer at step 304 is negative, then at step 308 a
source from which to receive parameters that are to be used to
configure a secondary communication channel is determined.
For example, a memory within a safety apparatus may be read
to indicate the source to be used from which to receive the
parameters. In still another example, an ordered list of sources
(from which to obtain parameters) may be maintained and the
source selected from the list. In some examples, if the first
choice on the list is unavailable, then the second choice may
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be selected and so forth. Once the source is identified, the
receiver at the apparatus may be properly configured (e.g., to
receive the selected type of source according to the correct
frequency).

At step 310, the parameters are received from the source.
For example, the parameters may indicate frequency, modu-
lation scheme, data encoding, data rate, to name a few possi-
bilities.

At step 312, a secondary communication channel is deter-
mined. For example, the parameters received from the source
at step 310 may also indicate the identity of the secondary
communication channel. Alternatively, the identity of the sec-
ondary communication channel may be encoded in memory
at the safety apparatus and obtained automatically. In still
another example, an ordered list of secondary communication
channels may be maintained and the secondary communica-
tion channel selected from the list. For instance, if the first
choice on the list is unavailable (after configuring the trans-
mitter and attempting to transmit a message), then the second
choice may be selected and so forth.

At step 314, the secondary communication channel is con-
figured according to the received parameters. For example, a
transmitter may be set to transmit according to a particular
frequency range, power level, or other characteristic or com-
binations or characteristics.

At step 316, a message is transmitted via the configured
secondary communication channel. For example, the mes-
sage may be an emergency message indicating that the user at
the safety apparatus needs assistance. Once the message is
transmitted, the message is received at an external safety
center and may be acted on either automatically at the exter-
nal safety center and/or manually by personnel at the external
safety center.

Thus, approaches for obtaining emergency assistance, for
example, from a vehicle are provided. These approaches
allow emergency assistance to be obtained regardless of the
communication environment of the vehicle. The approaches
described herein are self-configurable and act to automati-
cally configure a transmitter to an appropriate communicate
channel to use to obtain emergency assistance. In addition,
these approaches are easy to use and increase the ability of the
user to obtain emergency assistance regardless of the com-
munication environment and regardless of the primary com-
munication channel to an external safety center becoming
disabled.

Those skilled in the art will recognize that a wide variety of
modifications, alterations, and combinations can be made
with respect to the above described embodiments without
departing from the spirit and scope of the invention, and that
such modifications, alterations, and combinations are to be
viewed as being within the scope of the invention.

What is claimed is:

1. A method of sending a message from a vehicle to an
emergency call center, the method comprising: determining
that a vehicle air bag has deployed; when the vehicle air bag
deployed, determining whether a first channel is communi-
catively coupled to a cellular communication network, the
first communication channel configured to preferentially
transmit emergency messages to the cellular communication
network;

when the first communication channel is not communica-

tively coupled to the cellular communication network,
attempting to transmit an emergency message from the
vehicle to the emergency call center over at least one of
a plurality of available secondary non-cellular commu-
nications channels used for communicating over a first
of a plurality of different types of communication pro-
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tocols over which transmission of the emergency mes-
sage is attempted when the first channel is not coupled to
the cellular network, the transmission of the emergency
message from the vehicle via a secondary communica-
tion channel comprising:
receiving from an ordered list stored within the vehicle, at
least one configuration parameter and an associated non-
cellular modulation scheme to be used on a non-cellular
frequency for a first secondary communications channel
of said plurality of the different types of secondary non-
cellular communication channels, the first secondary
communication channel used for communicating over a
first of the plurality of different types of communication
protocols;
configuring the first secondary non-cellular communica-
tion channel on the ordered list using the at least one
configuration parameter and the associated non-cellular
modulation scheme to be used on a non-cellular fre-
quency received for the first secondary communications
channel;
attempting to transmit the emergency message from the
vehicle to the emergency call center over the configured
first secondary non-cellular communication channel,
wherein, if the emergency message cannot be transmit-
ted over the first secondary non-cellular communication
channel to the emergency call center, receiving from the
ordered list, at least one configuration parameter and an
associated non-cellular modulation scheme to be used
on a non-cellular frequency for a second secondary com-
munications channel of said plurality of the different
types of secondary non-cellular communication chan-
nels, the second secondary communication channel used
for communicating over a second of the plurality of
different types of communication protocols;

configuring the second secondary non-cellular communi-
cation channel on the ordered list using the at least one
configuration parameter and the associated non-cellular
modulation scheme to be used on a non-cellular fre-
quency received for the second secondary communica-
tions channel;

attempting to transmit the emergency message from the

vehicle to the emergency call center over the configured
second secondary non-cellular communication channel;
and, if the emergency message cannot be transmitted over
the second secondary non-cellular communication
channel to the emergency call center, repeating the steps
above of receiving, configuring and attempting to trans-
mit the emergency message for the other secondary non-
cellular communication channels until the emergency
message is transmitted to the emergency call center.

2. The method of claim 1 wherein the first communications
channel is capable of being coupled to a first cellular com-
munication network and wherein the second communications
channel is capable of being coupled to a second cellular
communication network.

3. The method of claim 1 wherein determining a first sec-
ondary communications channel comprises selecting an iden-
tity of a channel based upon a pre-determined choice.

4. An apparatus for transmitting emergency messages from
avehicle to an emergency call center, the apparatus compris-
ing:

an interface for receiving an indication of whether a pri-

mary cellular communication channel is available with
an emergency response system;

a transmitter configured to preferentially send emergency

messages on the primary cellular communication chan-
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nel to a cellular communication network and to send
messages via a plurality of secondary non-cellular com-
munication channels;

a controller coupled to the transmitter and coupled to a
vehicle’s safety system, the controller being configured
to:

determine when an air bag of the vehicle’s safety system
has been deployed;

when the air bag has been deployed, determine when the
primary communication channel is not available with
the emergency response system;

when the primary channel is not available with the emer-
gency response system, determine a first of a plurality of
available secondary non-cellular communications chan-
nels used for communicating over a first of a plurality of
different types of communication protocols over which
transmission of the emergency message from the vehicle
to the emergency call center is attempted;

receive at least one configuration parameter and an associ-
ated non-cellular modulation scheme to be used on a
non-cellular frequency for the first, secondary non-cel-
Iular communication channel of said plurality of the
different types of secondary non-cellular communica-
tion channels, the first secondary communication chan-
nelused for communicating over a first of the plurality of
different types of communication protocols, from an
ordered list stored at the vehicle;

the controller being additionally configured to cause an
attempt of a transmission of the emergency message
from the vehicle to the emergency call center over the
configured first, secondary non-cellular communication
channel, configured using the at least one configuration
parameter and the associated non-cellular modulation
scheme to be used on a non-cellular frequency and
obtained from the ordered list;

responsive to failure of the transmission of the emergency
message over the first secondary non-cellular commu-
nications channel to the emergency call center,
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receive from the ordered list, at least one configuration
parameter and an associated non-cellular modulation
scheme to be used on a non-cellular frequency for a
second secondary communications channel of said plu-
rality of the different types of secondary non-cellular
communication channels, the second secondary com-
munication channel used for communicating over a sec-
ond of the plurality of different types of communication
protocols:

configure the second secondary non-cellular communica-

tion channel on the ordered list using the at least one
configuration parameter and the associated non-cellular
modulation scheme to be used on a non-cellular fre-
quency received for the second secondary communica-
tions channel;

attempt to transmit the emergency message from the

vehicle to the emergency call center over the configured
second secondary non-cellular communication channel;
and, if the emergency message cannot be transmitted
over the second secondary non-cellular communication
channel to the emergency call center, repeat the steps
above of receiving, configuring and attempting to trans-
mit the emergency message for the other secondary non-
cellular communication channels until the emergency
message is transmitted to the emergency call center.

5. The apparatus of claim 4 further comprising a database,
the database coupled to the controller, the database including
an identity of each of the secondary non-cellular communi-
cation channels.

6. The apparatus of claim 4 wherein the at least one param-
eter is selected from a group comprising a data encoding, a
data rate, and a signal strength.

7. The apparatus of claim 4 wherein the secondary non-
cellular communication channel is selected from a group
comprising; a non-cellular radio communication channel, a
television communication channel, a wired communication
channel, a satellite communication channel, or a non-cellular
radio beacon communication channel.

#* #* #* #* #*



